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HR-N (916-950) 
(native) 

Ac - 1 QE S L T T T S T ALGKLQDVVNQNAQALN TL VKQL S S - ami de 

(Ala, Lys and Arg substituted) 

Ac - 1 QAALTKT S AALGKLQAAVNRNAAALNKLVI^L S S -ami de 

(Aib=B substituted) 

Ac - 1 QE S LTBT S T ALGKLQ D VVNBNAQALNBL VKQLS S -ami de 

(Dxg=Z substituted) 

Ac - 1 QE S LT Z T ST ALGKLQ DVVN Z N AQALN Z L VKQLS S - ami de 



HR-C (1151-1185) 
(native) 

Ac -IS GI NAS VVNIQKE I DRLNE VAKNLNE S L I DLQE L - ami de 

(Ala, Lys and Arg substituted) 

Ac - 1 AAI NKS VAAI^QKE I ARLNE VAKALNAS L I RLQAL - ami de 

(Aib=B substituted) 

Ac -IS G I NB S VVN I QKE I^DRLNB VAKNLNB S L I DLQE L - ami de 

(Dxg=Z substituted) 

Ac -IS G I^N Z S V VN I QKE I DRLN Z VAKNLN ZSLIDLQEL-amide 
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HR-N (916-950) 

Ac- IQE SLTTTSTALGKLQDVVNQNAQALNTLVKQLS S-amide 

1 l,i+4 lactam bridge 

Ac-IQESLTTTSTALGKLQEVVNKNAQALNTLVKQLSS-amide 
_ _ _ _ _ _ _ _ 

2 i,i+4 lactam bridge 

Ac - IQE S LT E T S T KLGKLQDVVNQN AQ ALNE L VKKL S S - ami de 

I I 

1 i,i+7 bridge 

Ac-IQESLTTTSTALGELQDVVNENAQALNTLVKQLSS-amide 

I I 



HR-C (1151-1185) 

Ac -IS G mAS VVN I QKE I DRLNE VAKN LNE S L I DLQE L - ami de 

1 i,i+4 lactam bridge 

Ac-ISGINASVVNIQKEIERLNKVAKNLNESLIDLQEL-amide 
- - - - -|__| - - - - 

2 i,i+4 lactam bridge 

Ac-ISGINESVVKIQKEIDRLNEVAKNLNESLIKLQEL-amide 

_ _ _ _ _ _ 

1 i,i+7 bridge 

Ac-ISGINASVVNIQEEIDRLNEVAKNLNESLIDLQEL-amide 
_ _ _ _ , - - I - - - - 

j I - covalent bond 
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HR-N (916-950) 

Ac-IQESLTTTSTALGKLQDVVNQNAQALNTLVKQLSS-amide 

(He and Leu substituted into the hydrophobic core) 

Ac - 1 1 E S L T T T I T AL GKL I D VLNQN I QALNT L I KQL S S - ami de 

HR-C (1151-1185) 

Ac -IS G^NAS V VN_I QKE^DRLNE VAKNLNE S L I DLQE L - ami de 

(He substituted into the hydrophobic core) 

Ac - I^S G m AS I VN^QKE I^DRLNE VI KNLNE S L I DLQE L - ami de 



FIG. 13 



wo 2005/077103 



14/23 



PCT/US2005/004408 




-f- 



(CH20-)n-CO2H 



HR-N 

or 
HR-C 



(DIG) 



acetylation 
on 
f 

position 
lysines 



FIG. 14 



wo 2005/077103 



15/23 



PCT/US2005/004408 




conjugate 



FIG. 15 



wo 2005/077103 



16/23 



PCT/US2005/004408 




covalent 
linking 



HR-N 

or 
HR-C 



+ 




conjugation 



trimer diphtheria 
structure toxin 




conjugate 



FIG. 16A 



ffl 




conjugate 



FIG. 16B 



wo 2005/077103 



17/23 



PCT/US2005/004408 



Coiled-coil template 

^ BB-nLG(j:AAL***I**L***I**L***I**L***IRRRRNH2 

Ac-CAAL***I**L***I**L***I**L***IRRRRNH2 



HR-N and HR-C sequences incorporated into the template 

HR-N(920-945) CAALTTTITALGKLIDVLNQNIQALNTLIRRRR-amide 
HR-C(1 161-1 186) CAALQKEIDRLNEVIKNLNESIIDLQELIRRRR-amide 



B 



General outline of the experimental procedures used to prepare 
the template-carrier protein conjugates for immunization 



Synthesize template 
Split resin, add linker, workup peptides 



I \ 

BB-nL-G-(j:AA-pepticie-RRRR Ac-(j:AA-peptide-RRRR 



SH 



SH 



Derivatize Cys 
w/ DTNP 



TNP 



Oxidize to form ^ 

coiled-coil template 

BB-nL-G-gAA~peptide-RRRR 

? 

? 

Ac-CAA-peptide-RRRR 

1 

Photolyzeonto carrier proteins 
^(Oy-^t^-^O)— Coiled-coil template 



Ac-(j:AA-peptide-RRRR 




KLH for immunization 
BSA for antibody capture 
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HR-N peptides, HR-N1 to HR-N17. 

Nucleotide sequences for SARS peptides. The amino acid region is shown in 
brackets. 

HR-Nl (882-973) 

ATGCAAATGGCATATAGGTTCAATGGCATTGGAGTTACCCTUVAATGTTCTCTATGAGAACCA 
AAAACAAATCGCCAACCAATTTAACAAGGCGATTAGTCAAATTCAAGAATCACTTACAACAA 
CATCAACTGCATTGGGCAAGCTGCAAGACGTTGTTAACCAGAATGCTCAAGCATTAAACACA 
CTTGTTAAACAACTTAGCTCTAATTTTGGTGCAATTTCAAGTGTGCTAAATGATATCCTTTC 
GCGACTTGATAAAGTCGAGGCGGAGGTA 

HR-N2 (916-973) 

ATTCAAGAATCACTTACAACAACATCAACTGCATTGGGCAAGCTGCAAGACGTTGTTAACCA 
GAATGCTCAAGCATTAAACACACTTGTTAAACAACTTAGCTCTAATTTTGGTGCAATTTCAA 
GTGTGCTAAATGATATCCTTTCGCGACTTGATAAAGTCGAGGCGGAGGTA 

HR-N3 (927-973) 

TTGGGCAAGCTGCAAGACGTTGTTAACCAGAATGCTCAAGCATTAAACACACTTGTTAAACA 
ACTTAGCTCTAATTTTGGTGCAATTTCAAGTGTGCTAAATGATATCCTTTCGCGACTTGATA 
AAGTCGAGGCGGAGGTA 



HR-N4 (974-1011) 

CAAATTGACAGGTTAATTACAGGCAGACTTCAAAGCCTTCAAACCTATGTAACACAACAACT 
AATCAGGGCTGCTGAAATCAGGGCTTCTGCTAATCTTGCTGCTACTAAAATG 

HR-N5 (882-916) 

ATGCAAATGGCATATAGGTTCAATGGCATTGGAGTTACCCAAAATGTTCTCTATGAGAACCA 
AAAACAAATCGCCAACCAATTTAACAAGGCGATTAGTCAAATT 

HR-N6 (888-922) 

TTCAATGGCATTGGAGTTACCCAAAATGTTCTCTATGAGAACCAAAAACAAATCGCCAACCA 
ATTTAACAAGGCGATTAGTCAAATTCAAGAATCACTTACAACA 

HR-N7 (895-929) 

CAAAATGTTCTCTATGAGAACCAAAAACAAATCGCCAACCAATTTAACAAGGCGATTAGTCA 
AATTCAAGAATCACTTACAACAACATCAACTGCATTGGGCAAG 
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HR-N8 (902-936) 

CAAAAACAAATCGCCAACCAATTTAACAAGGCGATTAGTCAAATTCAAGAATCACTTACAAC 
AACATCAACTGCATTGGGCAAGCTGCAAGACGTTGTTAACCAG 

HR-N9 (909-943) 

TTTAACAAGGCGATTAGTCAAATTCAAGAATCACTTACAACAACATCAACTGCATTGGGCAA 

GCTGCAAGACGTTGTTAACCAGAATGCTCAAGCATTAAACACA 

HR-NIO (916-950) 

ATTCAAGAATCACTTACAACAACATCAACTGCATTGGGCAAGCTGCAAGACGTTGTTAACCA 
GAATGCTCAAGCATTAAACACACTTGTTAAACAACTTAGCTCT 

HR-Nll (923-957) 

ACATCAACTGCATTGGGCAAGCTGCT^GACGTTGTTAACCAGAATGCTCAAGCATTAAACAC 
ACTTGTTAAACAACTTAGCTCTAATTTTGGTGCAATTTCAAGT 

HR.N12 (931-965) 

CAAGACGTTGTTAACCAGAATGCTCAAGCATTAAACACACTTGTTAAACAACTTAGCTCTAA 
TTTTGGTGCAATTTCAAGTGTGCTAAATGATATCCTTTCGCGA 

HR-N13 (938-972) 

GCTCAAGCATTAAACACACTTGTTAAACAACTTAGCTCTAATTTTGGTGCAATTTCAAGTGT 

GCTAAATGATATCCTTTCGCGACTTGATAAAGTCGAGGCGGAG 

HR-N14 (945-979) 

GTTAAACAACTTAGCTCTAATTTTGGTGCAATTTCAAGTGTGCTAAATGATATCCTTTCGCG 
ACTTGATAAAGTCGAGGCGGAGGTACAAATTGACAGGTTAATT 

HR-N15 (952-986) 

TTTGGTGCAATTTCAAGTGTGCTAAATGATATCCTTTCGCGACTTGATAAAGTCGAGGCGGA 
GGTACAAATTGACAGGTTAATTACAGGCAGACTTCAAAGCCTT 

HR-N16 (959-993) 

CTAAATGATATCCTTTCGCGACTTGATAAAGTCGAGGCGGAGGTACAAATTGACAGGTTAAT 

TACAGGCAGACTTCAAAGCCTTCAAACCTATGTAACACAACAA 

HR-N17 (966-1000) 

CTTGATAAAGTCGAGGCGGAGGTACAAATTGACAGGTTAATTACAGGCAGACTTCAAAGCCT 
TCAAACCTATGTAACACAACAACTAATCAGGGCTGCTGAAATC 
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HR-C peptides, HR-C1 to HR-C4 

Nucleotide sequences for SARS peptides. The amino acid region is shown in 
brackets. 

HR-Cl (1147-1185) 

GATGTTGATCTTGGCGACATTTCAGGCATTAACGCTTCTGTCGTCAACATTCAAAAAGAAAT 
TGACCGCCTCAATGAGGTCGCTAAAAATTTAAATGAATCACTCATTGACCTTCAAGAATTG 

HR-C2 (1165-1185) 

ATTGACCGCCTCAATGAGGTCGCTAAAAATTTAAATGAATCACTCATTGACCTTCAAGAATT 
G 

HR-C3 (1158-1185) 

GTCGTCAACATTCAAAAAGAAATTGACCGCCTCAATGAGGTCGCTAAAAATTTAAATGAATC 
ACT CAT T G AC C T T C AAG AAT T G 

HR-C4 (1151-1185) 

ATTTCAGGCATTAACGCTTCTGTCGTCAACATTCAAAAAGAAATTGACCGCCTCAATGAGGT 
C G C T AAAAAT T T AAAT G AAT C AC T C AT T G AC C T T C AAG AAT T G 

Amino acid sequence for SARS peptide HR-C1 

HR-Cl (1147-1185) 

DLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDLQEL 
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HR-N 

Nucleotide sequences for SARS peptides. The amino acid region is shown in 
brackets. 

HR-N (882-1011) 

ATGCAAATGGCATATAGGTTCAATGGCATTGGAGTTACCCAAAATGTTCTCTATGAG 

AACCAAAAACAAATCGCCAACCAATTTAACAAGGCGATTAGTCAAATTCAAGAATCACTTAC 

AACAACATCAACTGCATTGGGCAAGCTGCAAGACGTTGTTAACCAGAATGCTCAAGCATTAA 

ACACACTTGTTAAACAACTTAGCTCTAATTTTGGTGCAATTTCAAGTGTGCTAAATGATATC 

CTTTCGCGACTTGATAAAGTCGAGGCGGAGGTACAAATTGACAGGTTAATTACAGGCAGACT 

TCA7\AGCCTTCAAACCTATGTAACACAACAACTAATCAGGGCTGCTGAAATCAGGGCTTCTG 

CTAATCTTGCTGCTACTAAAATG 
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ATGTTTATTTTCTTATTATTTCTTACTCTCACTAGTGGTAGTGACCTTGACCGGTGCACCACTTTTGATG 
ATGTTCAAGCTCCTAATTACACTCAACATACTTCATCTATGAGGGGGGTTTACTATCCTGATGAAATTTT 
TAGATCAGACACTCTTTATTTTy^CTCAGGATTTATTTCTTCCATTTTATTCTAATGTTACAGGGTTTCAT 
ACTATTAATCATACGTTTGGCAACCCTGTCATACCTTTTAAGGATGGTATTTATTTTGCTGCCACAGAGA 
AATCAAATGTTGTCCGTGGTTGGGTTTTTGGTTCTACCATGAAC/^CAAGTCACAGTCGGTGATTATTAT 
TAACAATTCTACTAATGTTGTTATACGAGCATGTAACTTTGAATTGTGTGACAACCCTTTCTTTGCTGTT 
TCTAAACCCATGGGTACACAGACACATACTATGATATTCGATAATGCATTTAATTGCACTTTCGAGTACA 
TATCTGATGCCTTTTCGCTTGATGTTTCAGAAAAGTCAGGTAATTTTAAACACTTACGAGAGTTTGTGTT 
TAAAAATAAAGATGGGTTTCTCTATGTTTATAAGGGCTATCAACCTATAGATGTAGTTCGTGATCTACCT 
TCTGGTTTTAACACTTTGAAACCTATTTTTAAGTTGCCTCTTGGTATTAACATTACAAATTTTAGAGCCA 
TTCTTACAGCCTTTTCACCTGCTCAAGACATTTGGGGCACGTCAGCTGCAGCCTATTTTGTTGGCTATTT 
AAAGCCAACTACATTTATGCTCAAGTATGATGAAAATGGTACAATCACAGATGCTGTTGATTGTTCTCAA 
AATCCACTTGCTGAACTCAAATGCTCTGTTAAGAGCTTTGAGATTGACAAAGGAATTTACCAGACCTCTA 
ATTTCAGGGTTGTTCCCTCAGGAGATGTTGTGAGATTCCCTAATATTACAAACTTGTGTCCTTTTGGAGA 
GGTTTTTAATGCTACTAAATTCCCTTCTGTCTATGCATGGGAGAGAAAAAAAATTTCTAATTGTGTTGCT 
GATTACTCTGTGCTCTACAACTCAACATTTTTTTCAACCTTTAAGTGCTATGGCGTTTCTGCCACTAAGT 
TGAATGATCTTTGCTTCTCCAATGTCTATGCAGATTCTTTTGTAGTCAAGGGAGATGATGTAAGACAAAT 
AGCGCCAGGACAAACTGGTGTTATTGCTGATTATAATTATAAATTGCCAGATGATTTCATGGGTTGTGTC 
CTTGCTTGGAATACTAGGAACATTGATGCTACTTCAACTGGTAATTATAATTATAAATATAGGTATCTTA 
GACATGGCAAGCTTAGGCCCTTTGAGAGAGACATATCTAATGTGCCTTTCTCCCCTGATGGCAAACCTTG 
CACCCCACCTGCTCTTAATTGTTATTGGCCATTAAATGATTATGGTTTTTACACCACTACTGGCATTGGC 
TACCAACCTTACAGAGTTGTAGTACTTTCTTTTGAACTTTTAAATGCACCGGCCACGGTTTGTGGACCAA 
AATTATCCACTGACCTTATTAAGAACCAGTGTGTCAATTTTAATTTTAATGGACTCACTGGTACTGGTGT 
GTTAACTCCTTCTTCAAAGAGATTTCAACCATTTCAACAATTTGGCCGTGATGTTTCTGATTTCACTGAT 
TCCGTTCGAGATCCTAAAACATCTGAAATATTAGACATTTCACCTTGCTCTTTTGGGGGTGTAAGTGTAA 
TTACACCTGGAACAAATGCTTCATCTGAAGTTGCTGTTCTATATCAAGATGTTAACTGCACTGATGTTTC 
TACAGCAATTCATGCAGATCAACTCACACCAGCTTGGCGCATATATTCTACTGGAAACAATGTATTCCAG 
ACTCAAGCAGGCTGTCTTATAGGAGCTGAGCATGTCGACACTTCTTATGAGTGCGACATTCCTATTGGAG 
CTGGCATTTGTGCTAGTTACCATACAGTTTCTTTATTACGTAGTACTAGCCAAAAATCTATTGTGGCTTA 
TACTATGTCTTTAGGTGCTGATAGTTCAATTGCTTACTCTAATAACACCATTGCTATACCTACTAACTTT 
TCAATTAGCATTACTACAGAAGTAATGCCTGTTTCTATGGCTAAAACCTCCGTAGATTGTAATATGTACA 
TCTGCGGAGATTCTACTGAATGTGCTAATTTGCTTCTCCAATATGGTAGCTTTTGCACACAACTAAATCG 
TGCACTCTCAGGTATTGCTGCTGAACAGGATCGCAACACACGTGAAGTGTTCGCTCAAGTCAAACAAATG 
TACAAAACCCCAACTTTGAAATATTTTGGTGGTTTTAATTTTTCACAAATATTACCTGACCCTCTAAAGC 
CAACTAAGAGGTCTTTTATTGAGGACTTGCTCTTTAATAAGGTGACACTCGCTGATGCTGGCTTCATGAA 
GCAATATGGCGAATGCCTAGGTGATATTAATGCTAGAGATCTCATTTGTGCGCAGAAGTTCAATGGACTT 
ACAGTGTTGCCACCTCTGCTCACTGATGATATGATTGCTGCCTACACTGCTGCTCTAGTTAGTGGTACTG 
CCACTGCTGGATGGACATTTGGTGCTGGCGCTGCTCTTCAAATACCTTTTGCTATGCAAATGGCATATAG 
GTTCAATGGCATTGGAGTTACCCAAAATGTTCTCTATGAGAACCAAAAACAAATCGCCAACCAATTTAAC 
AAGGCGATTAGTCAAATTCAAGAATCACTTACAACAACATCAACTGCATTGGGCAAGCTGCAAGACGTTG 
TTAACCAGAATGCTCAAGCATTAAACACACTTGTTAAACAACTTAGCTCTAATTTTGGTGCAATTTCAAG 
TGTGCTAAATGATATCCTTTCGCGACTTGATAAAGTCGAGGCGGAGGTACAAATTGACAGGTTAATTACA 
GGCAGACTTCAAAGCCTTCAAACCTATGTAACACAACAACTAATCAGGGCTGCTGAAATCAGGGCTTCTG 
CTAATCTTGCTGCTACTAAAATGTCTGAGTGTGTTCTTGGACAATCAAAAAGAGTTGACTTTTGTGGAAA 
GGGCTACCACCTTATGTCCTTCCCACAAGCAGCCCCGCATGGTGTTGTCTTCCTACATGTCACGTATGTG 
CCATCCCAGGAGAGGAACTTCACCACAGCGCCAGCAATTTGTCATGAAGGCAAAGCATACTTCCCTCGTG 
AAGGTGTTTTTGTGTTTAATGGCACTTCTTGGTTTATTACACAGAGG/^CTTCTTTTCTCCACAAATAAT 
TACTACAGACAATACATTTGTCTCAGGAAATTGTGATGTCGTTATTGGCATCATTAACAACACAGTTTAT 
GATCCTCTGCAACCTGAGCTCGACTCATTCAAAGAAGAGCTGGACAAGTACTTCAAAAATCATACATCAC 
CAGATGTTGATCTTGGCGACATTTCAGGCATTAACGCTTCTGTCGTCAACATTCAAAAAGAAATTGACCG 
CCTCAATGAGGTCGCTAAAAATTTAAATGAATCACTCATTGACCTTCAAGAATTGGGAAAATATGAGCAA 
TATATTAAATGGCCTTGGTATGTTTGGCTCGGCTTCATTGCTGGACTAATTGCCATCGTCATGGTTACAA 
TCTTGCTTTGTTGCATGACTAGTTGTTGCAGTTGCCTCAAGGGTGCATGCTCTTGTGGTTCTTGCTGCAA 
GTTTGATGAGGATGACTCTGAGCCAGTTCTCAAGGGTGTCAAATTACATTACACATAA 
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HR-C Native (SEQ ID NO:48). 

1150 

DISGINASVVN 
ga d ad 



1161 

IQKEIDRI.NE 

a d 



1171 

VAKNLNESLI 

ad a 



1181 
DLQEL 
d 



HR-C Analogue 1 (SEQ ID NO:67). Modulation of the "a" residue position 

1150 1161 1171 1181 

DISGINASVVN IQKEIDRLNE VIKNLNESLI DLQEL 

HR-C Analogue 2 (SEQ ID NO:68). Change of Helical propensity 

1150 1161 1171 1181 

DISGINASVVN IQKEIARLNE VAKALNESLI DLQEL 

HR-C Analogue 3 (SEQ ID NO:69). Change of Helical propensity and modulation of 
"a" position 

1150 1161 1171 1181 

DISGINASVVN IQKEIJIRLNE VIKALNESLI DLQEL 



HR-C Analogue 4 (SEQ ID NO:70). Change of Helical propensity 



1150 

DIAAINASVAN 



1161 

IQKEIAIULNE 



1171 

VAKALNESLA 



1181 
ALQAL 



HR-C Analogue 5 (SEQ ID NO:71). Introduction of lactam 

1150 1161 1171 

DISGINASVVN IQKEI^RLNJC VAKNLNESLI 

[ ] 



1181 
DLQEL 



HR-C Analogue 6 (SEQ ID NO:72). Introduction of salt bridge 

1150 1161 1171 

DISGINASVVN IQKEIERLNK VAKNLNESLI 



1181 
DLQEL 



HR-C Analogue 7 (SEQ ID NO:73). 

1150 1161 1171 

DIEEINKKVEE IQKKXEELNK KAEELNKKLE 



1181 
ELQKK 



HR-C Analogue 8 (SEQ ID NO:74). Introduction of salt bridges 

1150 1161 1171 1181 

DISGINASVVE IQKKIEELNK -KAEELNKKLI DLQEL 
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